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® (57) Abstract: The present invention discloses a generator (1) able to generate either unidirectional current or bi-directional current. 
^£ A rotatable disc (7) has a conductive track (9) and a ferromagnetic bridge (8). Brushes (12, 13) switchingly open circuit a coil (16) 
"-^ or connect the coil (16) to a load resistor (R). Movement of the disc (7) results in bridge (8) shunting a core (15) of the coil (16). 
2 Tnis generates an emf in the coil (16). If the circuit is closed current flows in the resistor (R). If the circuit is open no current flows. 

The arrangement is such that current only flows when the bridge (8) approaches the magnet (14) - not when the bridge (8) recedes 
^ from the magnet (14). Thus only the magnetic attraction for the bridge (8) by the magnet (14) impedes the movement of the disc (7) 
£^ as the bridge (8) recedes from the magnet (14) without the disc's movement also being impeded by generation of electric current at 
^ that time. 
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ELECTRIC GENERATOR 
FIELD OF THE INVENTION. 

The present invention relates to electric devices including generators which generate an 
electric current and electric motors. 

5 

BACKGROUND ART. 

Most electrical devices include a magnetic field and a magnetically permeable structure 
which are involved in relative movement. During that movement there is normally a 
10 symmetrical motion in which magnetic repulsion during one part of the motion is 
disadvantageous and magnetic retardation during another part of the motion is also 
disadvantageous. 

The object of the present invention is to provide both an electrical device and a method of 
15 generating an electric current in which the disadvantageous magnetic retardation is 
reduced. 

SUMMARY OF THE INVENTION. 

In accordance with a first aspect of the present invention there is disclosed a method of 
generating an electric current, said method comprising the steps of: 
20 1 . creating a magnetic field extending from a first magnetic pole to a second 

magnetic pole, 

2. creating a first magnetically permeable path extending from adjacent said 
first magnetic pole to adjacent said second magnetic pole, 

3. winding a coil about said first magnetic path, 
25 4. connecting an electrical load across said coil, 

5. connecting a switch means in series with said coil, 

6. enabling a second magnetically permeable path to move relative to said 
poles into a position between said first and second magnetic poles to shunt said 
first magnetic path, 

30 7. moving said second magnetically permeable path relative to said poles out 

of said position between said first and second magnetic poles, and 
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8. opening and closing said switch means so that said switch means is closed 
when said second magnetic path is moving into said position and opened when 
said second magnetic path is moving out of said position. 



5 In accordance with a second aspect of the present invention there is disclosed an 

electrical device comprising a magnetic field means having first and second magnetic 
poles between which a magnetic field extends, a first magnetically permeable path 
carrying a coil and extending from adjacent said first magnetic pole to adjacent said 
second magnetic pole, and switch means connected in series with said coil, a second 
10 magnetically permeable path mounted for movement relative to said poles into and out of 
a position between said first and second magnetic poles in which said second path shunts 
said first path, and means to close said switch means as said second path moves towards 
said position and open said switch means as said second path moves out of said position. 

15 BRIEF DESCRIPTION OF THE DRAWING. 

Two embodiments of the present invention will now be described with reference to the 
drawings in which: 

Fig 1 is a perspective view of a single coil generator in accordance with a first 
embodiment of the present invention, 
20 Fig 2 is a schematic magnetic circuit diagram and current waveform illustrating a 

first half cycle of operation of the apparatus of Fig 1, 



DETAILED DESCRIPTION 

As seen in Fig 1, a first embodiment of a generator 1 has a base plate 2 on which is 
mounted a prime mover in the form of an electric motor 3. Clearly any other form of 
prime mover such as an internal combustion engine, turbine, hydraulic motor, or the like 
30 will suffice. The motor 3 has a shaft 4 which is supported by bearings 5,6. 



Fig 3 is a diagram similar to Fig 2 but illustrating the other half cycle of operation, 



and 



Fig 4 is a plan view of the disc of a multi-coil machine. 
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An insulative, non-permeable disc 7 is mounted on the shaft 4 for rotation therewith. Set 
into the disc 7 is a ferromagnetic bridge 8 and a curved conductive track 9. Mounted on 
an insulative support 1 1 are a pair of carbon brushes 12, 13- Mounted to the rear side of 
the disc 7, and thus indicated by broken lines in Fig 1, is a U-shaped permanent magnet 
5 14 having a north pole N and a south pole S (Fig 2). Opposite the magnet 14 is a U- 
shaped magnetically permeable core 15 formed from steel laminations or the like and 
upon which is wound a coil 16. 

The coil 16, brushes 12, 13 and an electrical load in the form of resistor R are connected 
10 in series. It will be apparent to those skilled in the art that the track 9 and brushes 12, 13 
function as a rotary switch which open circuits the the coil 16 or connects the resistor R 
across it in accordance with the position of the disc 7. The track 9 and brushes 12, 13 are 
so arranged that the coil 16 is connected to the resistor R whilst the bridge 8 is 
approaching the core 15 and whilst the bridge 8 and core 15 are aligned. However, as the 
15 bridge 8 begins to leave the core 15 with continued rotation of the disc 7, the brushes 12, 
13 are open circuited by the departure of the track 9 from underneath the brushes 12, 13. 

Turning now to Figs 2 and 3, the magnetic circuit formed by the core 15, magnet 14 and 
bridge 8 is schematically illustrated. Although the bridge 8 is very thin in the direction 
20 perpendicular to the plane of the disc 7, it has an appreciable extent in the plane of the 
disc 7 and thus a low reluctance. This is indicated in Fig 2 by the bridge 8 being drawn 
larger than it would appear in cross-section. 

When the bridge 8 is absent, as illustrated in Fig 3, the magnetomotive force of the 
25 magnet 14 causes a certain level of flux <P2 to be present in the core 15. Because of the 
relatively large air gaps in the absence of the bridge 8, the magnetic circuit as illustrated 
in Fig 3 has a relatively high reluctance. However, as seen in Fig 2, with the bridge 8 
shunting the core 15, a relatively low reluctance path is available from the north pole N to 
the south pole S of the magnet 14 via the bridge 8 and two relatively small air gaps. Thus 
30 essentially most of the magnetic flux from the magnet 14 is present as flux 01 in the 
bridge 8. Almost no flux passes through the core 15. 
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Largely because of the change in air gap sizes, the reluctance of the magnetic circuit in 
the configuration illustration in Fig 2 is less than the reluctance of the magnetic circuit in 
the configuration illustrated in Fig 3. That is, Ol is larger than <S>2 . 

5 

As a consequence, the magnetic potential energy of the circuit in the configuration of Fig 
2 is less than that of the circuit in the configuration illustrated in Fig 3, This may be 
illustrated by gently spinning the disc 7 by hand. The disc 7 will come to rest (normally 
after a few oscillations as the disc 7 slows) with the bridge 8 positioned in line with the 
10 magnet 14 and core 15. That is, in the configuration illustrated in Fig 2. 

Expressed another way, as the bridge 8 approaches the magnet 14, the lower magnetic 
energy state of Fig 2 will cause the bridge 8 to be drawn towards the magnet 14. 
Similarly, as the rotation continues and the bridge 8 moves away from the magnet 14 an 
15 effort is required to maintain the rotation as the higher magnetic potential energy state(s) 
are attained. For each revolution the effort of removing bridge 8 from the magnet 14 is 
substantially equal to the impetus gained by the disc 7 as the bridge 8 approaches the 
magnet 14. 

20 As the bridge 8 approaches the magnet 14, defining a first half cycle, a steady flux 02 is 
in the core 15 and links the coil 16- As the bridge 8 progressively shunts the flux in the 
core 15, the magnetic field in the coil 16 collapses. Thus an electromotive force is 
generated in the coil 16. Since the coil 16 is connected to the load resistor R via the 
brushes 12, 13 and the track 9, a current flows in the coil 16 as illustrated in Fig 2. 

25 

Conversely, as the bridge 8 moves away from the magnet 14, defining a second half 
cycle, at first there is a small amount of flux in the core 15, and the flux progressively 
increases to 02. Thus an electromotive force is generated in the coil 16. If the coil 16 
were not open circuit, a current indicated by broken lines in Fig 3 would flow (with 
30 reverse polarity to the current in Fig 2). However, the brushes 12, 13 and track 9 are 
open circuit, so no current flows. 
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Thus, at this time, the disc 7 is only impeded by the attraction of the magnet 14 for the 
bridge 8. As a result, the impediment to continued rotation of the disc 7 is at a minimum 
and the efficiency of the generator 1 is increased. 

The current flowing in the coil 16 generates an induced magnetic flux in the core 15 
which increases the magnetic flux in the core 15. This induced magnetic flux increases 
with increasing speed of the disc 7. The speed of the disc 7 reaches a critical speed, at 
which the magnitude of the induced flux is equal to the magnitude of the flux supplied by 
the magnet 14. Thereafter, increasing speed causes increased induced flux in the core 15 
and the device runs as a motor. 

It will be appreciated that the current generated by the arrangement in Fig 1 is 
unidirectional in that current is generated only intermittently. However, with the 
duplicated arrangement as illustrated in Fig 4, two bridges 8, 108 are provided together 
with two tracks 9, 109, two pairs of brushes 12, 13 and 112, 113 and two pairs of coils 
16, 1 16 each with its corresponding magnet (14, 1 14). Thus with the arrangement of the 
disc 107 of Fig 4, two pulses are generated for each revolution of the disc 107. 
Depending upon the relative phasing of the coils 16, 116, the current supplied to the 
resistor R can be either 2 pulses of the same polarity (i.e. unidirectional current) or 2 
pulses of opposite polarity (i.e. bi-directional current or AC). 

That is, either DC current or single phase alternating current can be generated. By 
providing 3 discs 107 rotated by 120° to each other on the same shaft 4, three phase 
alternating current can be generated with the 3 resistors being connected in either Y or 
delta configuration as is well known to those skilled in the electric generating arts. 

The foregoing describes only some embodiments of the present invention and 
modifications, obvious to those skilled in the art, can be made thereto without departing 
from the present invention. For example, the permanent magnet(s) 14, 1 14 can be 
replaced by an electromagnet having a magnetic field generating current. The magnitude 
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of the current generated or the speed of the motor, can be controlled by controlling the 
magnetic field of the device. For example, the field current of an electromagnet replacing 
magnet 14 can be controlled. Other ways of controlling the magnetic field include 
adjusting the size of air gaps in the magnetic circuit or other arrangements to adjust the 
5 reluctance of the magnetic path by, for example, changing the size of the core 15. 

Alternatively, a small winding can be wound about the magnet 14 to increase or decrease 
its magnetic field. 

Furthermore, control can also be effected by utilizing a control resistor in series with the 
10 coil 16 instead of the open circuit as described above. As the resistance of such a control 
resistor is progressively decreased from an initial very high value, so the current 
generated, or motor speed, is decreased. Other control methods include electronically 
clipping the voltage in coil 16 and/or electronically controlling the current in coil 16 

15 Similarly, rather than use a mechanical switch in the form of tracks 9, 109 and brushes 
12, 13, 112, 113, a solid state switch utilizing SCRs, thyristors, transistors, or even diodes 
can be employed. Such SCRs and thyristors can be triggered by stationary sensing coils 
in which trigger currents can be generated by small auxiliary magnets carried by the discs 
7, 107. Also rather than a closed circuit/open circuit being used as the switch means, a 

20 low resistance/high resistance circuit can be used instead. 

Finally, although the disc 7, 107 is preferably rotated in one direction as described above, 
it will be apparent to those skilled in the art that the disc 7, 107 can be oscillated (as 
indicated by the broken line arrow in Fig. 1) rather than rotated. In one such 
25 embodiment, the stationary end point of the oscillation would see the bridge 8 fully 
inserted between the magnet 14 and core 15. 

The term "comprising" (and its grammatical variants thereof) is used in the inclusive 
sense of "having" or "including" and not in the exclusive sense of "consisting only of. 



30 
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7 

CLAIMS 

1. A method of generating an electric current, said method comprising the steps of: 

1 . creating a magnetic field extending from a first magnetic pole to a second 
magnetic pole, 

2. creating a first magnetically permeable path extending from adjacent said 
first magnetic pole to adjacent said second magnetic pole, 

3. winding a coil about said first magnetic path, 

4. connecting an electrical load across said coil, 

5. connecting a switch means in series with said coil, 

6. enabling a second magnetically permeable path to move relative to said 
poles into a position between said first and second magnetic poles to shunt said 
first magnetic path, 

7. moving said second magnetically permeable path relative to said poles out 
of said position between said first and second magnetic poles, and 

8. opening and closing said switch means so that said switch means is closed 
when said second magnetic path is moving into said position and opened when 
said second magnetic path is moving out of said position. 

2. The method as claimed in claim 1 including the step of rotating said second 
magnetic path. 

3. The method as claimed in claim 2 wherein the rotation of said second magnetic 
path is arcuate. 

4. The method as claimed in claim 3 wherein the rotation of said second magnetic 
path is circular. 

5. The method as claimed in any one of claims 2-4 wherein said switch means is 
mechanical and said method includes the step of operating said switch means in 
synchronism with said rotation of said second magnetic path. 

6. The method as claimed in any one of claims 1-5 and including a plurality of coils. 

7. The method as claimed in claim 6 wherein for each coil a corresponding magnetic 
field and corresponding second magnetically permeable path are provided. 

8. The method as claimed in claim 7 wherein the electric current generated is bi- 
directional. 
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9. The method as claimed in any one of claims 1-7 wherein the electric current 
generated is unidirectional. 

10. The method as claimed in claim 1 wherein said relative movement of said second 
magnetic path is oscillatory. 

11. A method as claimed in any one of claims 1-4 wherein said switch means is 
electronic. 

12. A method as claimed in claim 1 1 wherein said electronic switch means is selected 
from the group consisting of SCRs, thyristors, transistors and diodes. 

13. A method as claimed in any one of claims 1-12 wherein opening said switch 
means creates a high resistance circuit and closing said switch means creates a low 
resistance circuit. 

14. An electrical device comprising a magnetic field means having first and second 
magnetic poles between which a magnetic field extends, a first magnetically permeable 
path carrying a coil and extending from adjacent said first magnetic pole to adjacent said 
second magnetic pole, and switch means connected in series with said coil, a second 
magnetically permeable path mounted for movement relative to said poles into and out of 
a position between said first and second magnetic poles in which said second path shunts 
said first path, and means to close said switch means as said second path moves towards 
said position and open said switch means as said second path moves out of said position. 

15. The device as claimed in claim 14 wherein said second path is rotatably mounted. 

16. The device as claimed in claim 15 wherein said rotation is arcuate. 

17. The device as claimed in claim 16 wherein said rotation is circular. 

18. The device as claimed in any one of claims 14-17 wherein said switch means is 
mechanical and operable in synchronism with said movement of said second magnetic 
path. 

19. The device as claimed in any one of claims 14-17 wherein said switch means is 
electronic. 

20. The device as claimed in claim 19 wherein said switch means is selected from the 
group consisting of SCRs, thyristors, transistors and diodes. 

21. The device as claimed in any one of claims 14-20 wherein said switch means is 
switched between high resistance and low resistance states. 
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22. The device as claimed in any one of claims 14-21 and including a plurality of 
coils. 

23. The device as claimed in claim 22 and having for each coil a corresponding 
magnetic field means and a corresponding second magnetically permeable path. 

24. The device as claimed in claim 23 wherein the electric current generated is bi- 
directional. 

25. The device as claimed in any one of claims 14-23 wherein the electric current 
generated is unidirectional. 

26. The device as claimed in claim 14 wherein the movement of said second 
magnetically permeable path is oscillatory. 

27. The device as claimed in any one of claims 14-26 and comprising an electric 
generator and having an electrical load connected in series with said coil. 

28. The device as claimed in any one of claims 14-26 and comprising an electric 
motor. 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 02/060035 



PCT/AU02/00081 



3/3 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/AU02/00081 



CLASSIFICATION OF SUBJECT MATTER 



Iut Q. 7: H02K 1/06, 7/18, 19/34, 21/48, 23/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

DWPI IPC H02K 1/-, 7/00, 7/18, 19/00, 19/34, 21/00, 21/48, 23/00, 23/06, 23/64, 23/66, 31/00, 33/00, 35/00 & 

keywords: generator, magnet, field, coil, permeability, load, switch, shunt, current and similar words. 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



WO 96/09680 A (QUEENSLAND RAIL) 28 March 1996 



AU 33 154/99 B (743306) (WILLIAM BARRY MACDONALD) 
9 December 1999 



Relevant to claim No. 



| | Further documents are listed in the continuation of Box C [x] See patent family annex 



"O" 



Special categories of cited documents: 

document defining the general state of the art which is 
not considered to be of particular relevance 
earlier application or patent but published on or after 
the international filing date 

document which may throw doubts on priority claim(s) 
or which is cited to establish the publication date of 
another citation or other special reason (as specified) 
document referring to. an oral disclosure, use, exhibition 
or other means 

document published prior to the international riling date 
but later than the priority date claimed 



T later document published after the international filing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

M X" document of particular relevance; the claimed invention cannot 
be considered novel or cannot be considered to involve an 
inventive step when the document is taken alone 

W Y M document of particular relevance; the claimed invention cannot 
be considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
9 April 2002 _ 



Date of mailing of the international search report 



1 5 APR 2002 



Name and mailing address of the IS A/AU 

AUSTRALIAN PATENT OFFICE 
PO BOX 200, WODEN ACT 2606, AUSTRALIA 
E-mail address: pct@ipaustralia.gov.au 
Facsimile No. (02)6285 3929 



Authorized officer 

SOOSA GNANASINGHAM 

Telephone No : (02) 6283 2172 



INTERNATIONAL SEARCH REPORT 
Information on patent family members 



International application No. 
PCT/AU02/00081 



This Annex lists the known "A" publication level patent family members relating to the patent documents cited in the 
above-mentioned international search report. The Australian Patent Office is in no way liable for these particulars 
which are merely given for the purpose of information. ^ 



Patent Document Cited in 
Search Report 



Patent Family Member 



WO 9609680 



AU 
CN 
NO 
ZA 



34660/95 
1135810 
962011 
9507878 



BR 9506383 
EP 729663 
NZ 292474 



CA 2175387 
FI 962017 
US 5801473 



AU 33154/99 



US 6255753 



END OF ANNEX 



